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SUMMARY

A wind-tunnelinvestigationhasbeenconductedtodeterminethelow-
speedaerodynamiccharacteristicsof an air@anearrang=enthavingm
unswepthorizontal.tailanda triangularwingof aspectratio3 eqtipped
withpartial-spansingle-slottedflapssudplainailerons.Theeffects
of flapdeflectionon thelongitudinalcharacteristicswereinvestigated
fortailpositionseitherin or10percentofthewingsemispanbelowthe

. wing-chotiplane.Therollingmomentproducedby theaileronswhenthe
flapsweredeflectedwasmeasuredaswe31astherollingmomentproduced
by differentialdeflectionofthehorizontal-tailsurfaces.Theeffects

e of smallpositiveflapdeflectionsonthelongitudinalcharacteristicsat
Machnumbersupto 0.95werealsoinvestigated.Mostofthedatawere
obtainedat aReynoMs numberof2.9CL06.

Satisfactorylongitudinalstabilityup to a liftcoefficientof 1.35
wasattainedonlywhenthetailwasbelowthewing-chord@ane. The
aileronswereineffectiveforliftcoefficientsgreaterthanabout1.0
whentheflapsweredeflected;however,adeqyaterollingeffectivenessin
thislift-coefficientrangewasattainedby differentialdeflectionof
thehorizontaltail. AtMachnumbersup to0.93,a flapdeflectionof 5°
tiprovedthelift-dragratioforthebalancedconditionby roughly10
percentatliftcoefficientsgreaterthan0.3.

INTRODUCTION

Theaerodynamiccharacteristicsof a modelof an airplaehavinga
triangularwingof aspectratio3 andsn all-movabletailhavebeenthe
subJectof an investigationintheAmes12-footpressurewindtunnel.
Resultsofpartsof thisinvestigationpertainingto theeffectsof
horizontal-tailpositionandsizeandto thelateralanddirectionalchar-
acteristicsarereportedinreferences1 s.ud2. Groundeffectsonthe
longitudinalcharacteristicsarereported!inreference3.

.

%upersedesrecentlydeclassifiedNACARMA54U17byBruceE. T%iLing
andA.V.Karpen,19’55.
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Thepresentpartoftheinvestigationwasconductedto investigate
thefeasibilityofusingsingle-slottedflapsto improvethelandingand
take-offperformanceandofusingsmalldeflectionsof eitherpartialor b

full-spanflapsto improvethelift-dragratioatMachnumbersup to0.95.
A limitednumberofdatawerealsoobtainedto evaluatetheeffectiveness
oftrailing-edgeaileronsandofdiffer-entialdeflectionof thehorizontal
tailas lateral-controldeviceswhentheslottedflapsweredeflected.

Thepositivedirection
deflectionsisindicatedin

NOTATION

ofallforces,moments,andcontrolsurface
figure1.

A

b

CD

CL

cm

b2aspectratio,—
s

wingspan

dragcoefficient,&

liftliftcoefficient,~

pitching-momentcoefficientaboutthemomentcenter,

pitchingmoment
qsE

rolling-momentcoefficient,rollingmoment(&b

rolling-momentcoefficientaboutthefuselage

yawing-momentcoefficient,yawingmoment
qSb

side-forcecoefficient,sideforceqs

wingchordmeasuredparallelto theplane

rootchordmeasuredparallelto theplane

wingmeanaerodynamicchord —

—

centerline

of symmetry

of symmetry

incidenceof thehorizontaltailwithrespecttothewing-chord
plane,deg

taillength,longitudinaldistancefr& themomentcentertothe
horizontal-tailpivotline

.—

free-streamMachnumber .
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P rollingvelocity,radianspersec
.

q free-streamdynamicpressure

R Reynoldsnumber,basedonthewingmeanaerodynamicchord

s areaofthewing

tt wingthicknessat theleadingedgeoftheflap

X,y,z orthogonalsystemof coordinateswiththe x axiscoinciding

3

a

.
A5a

Ait

with”thefuselagecenterline

verticaldistancefromthewing-chordplaneto thehingeaxisof
thehorizontaltail,expressedas a fractionof thewingsemispan

angleofattack,deg

aileronangle,deg

flapdeflection,deg

effectivedownwashangle,deg

differencebetweenthe
positiveto f~ducea

differencebetweenthe
thehorizontaltail,
moment

deflectionof therightandleftailerons,
positiverollingmoment

incidenceof therightandleftpanelsof
positiveto inducea positiverolling

MODEL

Thewingofthemodeltestedduringtheinvestigationreportedin
reference1 wasmodifiedtoprovideforsingle-slottedflapsandfor
ailerons.(Seefig.2,) ‘l?heflaparea,wasll.lpercentofthewingarea.
As illustratedinfigure2(b)jtheflapslotremainedclosedfordeflec-
tionsup to 10°. Theailerons,whichwereplainflapswithunsealed
radiusnoses,hadan areaeqwl to 6.7percentof thetotalwingarea.
Boththeaileronsandtheflapsweresupportedby externalbrackets.

As illustratedinfigure2, thewingcouldbe@aced eitheronor
10percentofthewingsemispanabovethefuselsgecentertie. k

- unswepthorizontal.tailwaslocatedonthefuselagecenterWe either
1.2or1.5meanaerodynamicchordlengthsbehindthemomentcenter.The
areaofthehorizontaltailwas22.9percentofthewingarea.Further
pertinentgeometricdetailsof themodelcanbe foundinfigure2 andin
tablesI sadII.
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Photographsshowingthemethodofmountingtheflapsandthemethod
of supportingthemodelinthetunnelarepresentedinfigure3. A
4-inch-diameter,four-componentstrain-gagebalanceenclosedwithinthe
modelbodywasusedtomeasuretheforcesandmoments.Thisbalancewas
rotated90°in ordertomeasuresideforceandyawingmoment.

.

,.

CORRECTIONSTODATA

Thedatahavebeencorrectedfortheinducedeffectsofthetunnel
wallsresultingfromliftonthemodelby themethodofreference4. The
magnitudesofthecorrectionswhichwereaddedto themeasuredvaluesare:

Qa= 0.30 cL

Acl)= 0.0045CL2

Theinducedeffectsofthetunnelwallsonboththetall-onandtail-off
pitchingmomentswerecalculatedandfoundtobe negligible.

Correctionsto thedatatoaccountfortheeffectsof constriction
duetothetunnelwallswerecalculatedby themethodofreference5. .
At a Machnumberof0.90,thiscorrectionamountedtoan increaseofabout
1 percentinthedynamicpressure. .

Theeffectofinterferencebetweenthemodelandthestingsupport
whichcouldinfluencethemeasuredforcesandmoments,particularlythose
dueto thehorizontaltail,isnotknown.Itisbelievedthatthemain .—
effectofthestingonthedragwastoalterthepressureat thebaseof
themodelbody.”Thepressureat thebaseofthemodelwasmeasuredand
thedragdatawereadjustedto correspondto-abasepressureequaltothe .i
free-streamstaticpressure.

RESULTS

Themomentcenterforeach

ANDDISCUSSION

configurationwaschosentobe identical
to thatselectedfortheanalysisof thedatainreference1. (See
tableII.) Thestaticmarginwiththeflapsneutral,then,was6 percent
of themeanaerodynamicchord(dC~dCL= -0.06)at a Machnumberof0.25
withzeroliftandzerotailincidenceforeachcombinationoftail
lengthandheight.

.——

EffectsofSingle-SlottedFlaps
7
.

Beforediscussingtheresultsofthetestsofthesingle-slotted
flaps,itshouldbe emphasizedthattheprharyobJectivewastofindthe *



NACATN 4043 5

.

effectofhigh-liftflapsonthelongitudinalaerodynamiccharacteristics
andnotto findtheflaplocationandangleforwhichthegreatestlift
incrementcouldbe attained.Theflapsettingforwhichthegreatest
incrementin liftwasattained,therefore,doesnotnecessarilyrepresent
theOptimumj however,thestaticlongitudinalstabilityfora givenflap
deflectionisbelievedtobe representativeof thatwhichwouldexist
despiteminorchangesinflappositionto obtainthemaximumliftincre-
ment.

Horizontaltailoff.-Theeffectof thesingle-slottedflapsonthe
tail-offaerodynamiccharacteristicsis shownin~igure4. Withthe
aileronsneutral,andwiththeflapsdeflected40 , an incrementof lift
coefficientofabout0.~5wasattainedatanglesofattackup toabout
10°. A symmetricaldeflectionof theaileronsto40°provideda further
incrementofliftcoefficientofabout0.10.Furtherdeflectionofthe
flapsto50°withtheaileronsneutral.(fig.4)resultedina reduced
incrementoflift.Movingthewingfrcmthehightothemidposition
causednegligiblechangesintheliftincrementdueto flapdeflection.
(C~~5~&~ presentedinfigs.4 and5 for bf = 40°;ba = 0°,and
R..

Additionaltests,forwhichno dataarepresented,wereconducted
withtheflapnoseinanotherpositionrelativeto theslotlip. ThiB
poeitionwasobtainedby removingshimsfrombetweentheflapsandthe
flapbrackets.Thethicknessof theshimswas35percentof thewing
thicknessat theleadingedgeof theflap. Thus, thispositionofthe
flapnosewasfartherforwardthanthatillustratedinfigure2(b)and
thegapwassomewhatgreater.Thischangeinslotgeometrydidnotalter
theliftincrementattainedwith30°of deflection.A decreaseinlift,
however,accompaniedfurtherdeflectionoftheflapsto 40°.

Deflectionof theflaps,aswouldbe anticipated,resultedin large
reductionsindragat thehigherliftcoefficientsandina largenose-down
incrementinpitchingmoment.(Seefig.4.)

TheeffectsofReynoldsnumberon thelongitudinalcharacteristics
withtheflapsdeflected40°areillustratedinfigure5. An increasein
theReynoldsnumberto10millionresultedin smallincreasesin thelift
coefficientat thehigheranglesofattack,smallreductionsin thedrag
dueto lift,andsmallincreasesinthenose-downpitching-momentcoef-
ficient.

Horizontaltailon.-Theeffectofdeflectionoftheslottedf~aps
onthelongitudinalstabilitywhenthehorizontaltailwasintheplane
of symmetryis illustratedinfigure6. Thesedatashowdeflectionof
theflapstobe destabilizingforliftcoefficientsbetweenapproximately
O.~and1.0. Subsequentdata(fig.7) illustrate-thatthehorizontaltail
wasnotstalledin thislift-coefficientrangewhenthetailincidencewas
either0.2°or 4.2°.‘Theinstability,therefore,musthavebeencaused
by thevsriaticmof downwashsnddynsmicpressureat thetailwithangle
ofattack.Thevariationofpitchingmomenttithliftfortheflaps-down
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caseresemblescloselythevariationshownforthehighertailpositions
inreference1 fortheflaps-neutralcase. Itwouldseemlikely,there-
fore,thatthedisplacementofthedoiinwashfieldby theflapsresulted
inanunfavorabledownwashvariationwithangleofattacksimilarto that
encounteredforthehighertailpositionswiththeflapsneutral.

.

,

Thisinstabilitywasnotencounteredduringthetestsreportedin
reference6 ofanalmostidenticalconfigurationwhichhadnearlythesame
variationof liftcoefficientwithfla’p”deflection.Themodelsdiffered
principallyinthatthemodeldiscussedinreference6 hada wing
thickness-chordratioof5 perceqlziristeadof 3-1/2percentandhada
greaterflapspan.Theratioofflapareatowingsreawasnearlythe
sameforbothmodels.Itisbelievedthatthechangeinflapplanform
wastheprimarycauseofthediffere~~~.intestresults.Theprocedure
outlinedinreference6 wasutilizedtoT-&lcu~atethedownwashfromthe -
resultsofthepresentInvestigation.fnmakingtheestimationofdown-’
washforlowanglesofattack,itwa~lpkecessarytopredictthepointsof
intersectionofthetail-offpitching-ti6mentcurvewiththetail-on
pitching-momentcurvefortailincidq~~q~greaterthan4.2°.Stallingof
thehorizontaltailas thetailincifeflcewas-tisriedfrom4.2°to -3.9°
madetheevaluationof dC~dit neesd.inthispredictionuncertain.

$Itwasassumedforthepurposeof esi“~tingthedownwash,therefore,that
thetaileffectivenesswasthesameqg.whentheflapswereneutral,
dC~dit= -0.014.Thedownwash’variat-io”nwithangleofattackcalculated
inthisfashionis comparedwiththeresultsofreference6 Infigure8.
Itisobviousthatthedownwashat the”jt”ailo~themodelwiththesmaller
flapspanwasconsiderablygreater.Thisresultedinthetailheightwith
respectto thewingwakebeinggreat~~,,forthemodelofthepresent
investigation.Thedestabilizingch~nge.+ind&/da atanangleofattack
of about4°forthemodelofthepresentinvestigationis evident,
z~/(b/2)= O.

.

.

Whenthewingwasraised0.10wingsemispan,a stabilizingchenge
in de/da occurredastheangleof atttikwasincreasedbeyond4°. (See
resultsfor zt/(b/2)= -0.10infig.8.) Thelongitudinalcharacteristics
withtheflapsdownforthiswingpo~it+onareyresentedinfigure9. At
lowanglesof attack,thenose-down”:’’itchingtiomentcausedby a flap

Ideflectionof 40°wasonlyslightj~lfl~”ssthanthemaximumbalancingpitch-
ingmomentwhichcouldbe develop-aby”theho~iztitaltailatthelonger” ..

taillength.(Seefig.9(a).) A similarsituationexistedfortheshorter
taillength(fig.9(b)),except”tl@ thenose-downyitchingmomentcaus~
by a flapdeflectionof.only30°ws&themaximmnwhichcouldbebalanced
withoutstallingthehorizontaltail.Thedatainfigure9 havebeenused
to calculatetheliftenddregforbalancead arecorupardb figures10
and11withsimilarcalculationsfortheflapsneutral.Forthelonger
taill-h, a flapdeflectionof 40°”increasedtheliftcoefficientat
balanceby about0.5atmoderateanglesof attack,therebyreducingthe
mgle of attackrequiredto attaina givenliftby about8°. Themsximum
liftcoefficientforthisflapdeflectionwasabout
atemangleof attackof23°. Aspreviouslynoted,
waslimitedto 30°fortheshortertaillength.In

1.35andwasattained
theflapdeflection
thisinstsncej

.
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deflectionof
ateanglesof

theflapsproduceda ~ft incrementofabout0.3
attack,therebyallowing‘areductionin angleof

about60to attaina“givenfift. The—maximumliftcoeffIcient
flapdeflectionwasonlys~ghtlylessthsnthatattdnedwith
deflectionof.400.

LateralControlEffectivenessM.ththeFIELpsDown

atmoder-
attackof
for_&is
a flap

Trailing-edgeailerons.- Theeffectivenessof differential.deflec-
tionof thetraildng-edgeaileronsinprotidinglateralcontrolis shown
in figure 32. Itisir&ediatelyap~r~mtfrom-thesedatathatthe
aileronsweretieffectivein thelift-coefficientrmge whtchwould
probablybe of interestwithflapsdown.

Horizontaltailas a lateral-controldevice.- ‘l%eeffectivenessof
differenti.aldeflectionof thetwohalvesof thehorizontaltailasa
meansof lateralcontrolisillustratedin figure13. At tiebalanced
con~t~on(CLz 1.2snd1.35),thehorizontaltailwaseffectiveinpro-
ducinga rolling-momentcoefficientofabout-O.01~fora differential
deflectionof -23.90. Thewing-tiphelixanglepb/2V resultingfrom
thiszmlling-momentcoefficientisestimatedtobe about0.075whichis
consideredsufficienttoprovideadequatelateralcontzvl.(Seeref.7.)
‘Thedampingin rolLusedtimakingthisestimationwascalcuhtedby the
methodofreference8. A largefavorableyawing-ent accompanieduse
of thehorizontaltad.1asa lateral-controldetice,undoubtedlyresulting
fromforcesinducedon theverticalfin. ForthetwoaverageMI inci-
dence forwhichlateral-controldatawereobtadned,therewasno chaage
in theliftcoefficientatwhichbalsuceoccurreddueto differential
deflectionof thehorizontaltail.

At llftcoefficients@eaterthanabout1.0,whereadequaterolling
effecti.venesswasattained,lessthanone-halfof thepitchingmmnent
capacityof thehorizontaltailwasrequiredtobalancethemodel.At
lowerliftcoefficients,thetailloadrequiredtob&Lancethemodel
approachedthemaximwnwhichcanbe supp~edby a horizontaltailof this
size. (Seefig.9(a).) Useof thehorizontaltailasa lateralcontrol
in thisinstancewouldsurelyresultin staJILngof thesurfacecarrying
thegreaterdownload.Itis apparent,therefore,thatthetailvolume
mustbe increasedif adequaterollingmomentsaretobe developedwithout
impairingthelongitudinalcontrolat liftcoefficientslessthanabout
1.0whentheflapsaredeflected@.

slot
Mach

Effectof SmallFlapDeflectionsatMachlhmibersUp to0.95

As illustratedin figure2(b),theflapwasconstructedsothatthe
remainedclosedfordeflectionsup to 10°. Testswereconductedat
numbersup toC).95 to determineif deflectionof theflapin this
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mannerwouldimprovethelift-dragratio.Testswerealsoconductedwith
boththeaileronsandtheflapsdeflectedso soas to simulatea full-
spanflap.

..
.

. .

Tail-offch.aracteristics.-Theresultsof testswiththetailoff
(fig.14)showedthatdeflectingtheflap5°affordeda greaterimprove-
mentinthemaximumlift-dragratiothana deflectionof10°atMachnum-
bersgreaterthano_.60,andalsocauseda smallernose-downincrementin
pitchingmoment.Symmetricaldeflectionof5° oftheaileronsaswell
astheflapsprovidedverylittleadditionalimprovementinthelift-drag
ratioatanyMachnumberandresultedina gr_eaternose-downincrementof .—

pitchingmoment. .L .- .—
—

Tail-oncharacteristics.-Fromtheresultsofthetestswiththe
tailoffitwasapparentthat5° offlapdeflectionofferedthebestpossi-
bilityofimprovingthelift-dragratio.for&~ebalancedconditionsince, —
ingeneral,itprovidedthegreatestimprov~entinlift-dragratioand
causedthesmallestnose-downincrementinpit-thingmoment.Theliftand
pitching-momentdatafromtestswiththisflapdeflectionwiththetail .
onarepresentedinfigure15. Comparisono~theseresultswiththose
presentedinreference1 fortheflapsneutra>indicatesthatdeflection .
oftheflap-s5°hadno deleteriouseffectson thelongitud~nalstability”
ofthemodel.Theeffectofthisflapdefle&ionon’thelift-dragratio “-”-
forthebalancedconditionisshowninfigure16. Thelift-dragratios .
fortheflaps-neutralcasewerecalculatedby”applyingthedecrementin
lift-dragratioduetothetailat theincidencerequiredforbalance,as
evaluatedfromthedatainreference1,tothelift-dragratioobtained —
withthetailoffandwiththeflapsneutralduringthepresentinvesti-
gation.Inthisfashion,accountwastakenofthedragoftheflapand
aileronbracketsandtheeffectofariychangeinwingsurfaceconditions.
Comparisonoftheseresultswiththosefor56_offlapdeflectionindicates
thatdeflectionoftheflapresultedina si~ificantimprovementinthe
lift-dragratioatliftcoefficientsgreaterthanabout0.3forMachnum-
bersup toabout0.93.Althoughtheimprovern~ntinthelift-dragra%io
wasinno instancegreaterthanabout1,the~ercentageimprovementat lift
coefficientsfromabout0.4to 0.7wasasmuchas 10percent. L

CONCLUDINGREMARKS

Thepresentwind-tunnelinvestigationhasevaluatedtheeffectsof
single-slottedflapsontheaerodynamiccharacteristicsofm airplane
configurationhavinga thintriangularwing--ofaspectratio3. The
resultsof low-speedtestsindicatethat30°or @o deflectionofthe
flapswasdestabilizingwhenthehorizontaK%ailwasinthewing-chord
plane.Satisfactorylongitudinalstability”wasobtainedwiththeseflap
deflectionswhenthetailwas0.10wingsemispanbelowthewing-chord
plane.Theincrementofliftcoefficientatthebalancedcondition

-..

.
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attainablewitha flapdeflectionof @o wasabout0.50atlowanglesof
attacksndabout0.24at anangleof attackof 22°,resultingina.
maximumliftcoefficientof about1.35.

Trailing-edgeaileronswerefoundtobe ineffectiveat liftcoef-
ficientsgreaterthanabout1.0whentheflapsweredeflected40°;how-
ever,differentialdeflectionof thesll-movablehorizontaltailprovided
adequatelateralcontrolinthislift-coefficientrage.

A flapdeflectionof 5°,tiththeslotclosed,hprovw thelift-
dragratioforthebalsmcedconditionat liftcoefficientsgreaterthan
about0.3atMachnumbersup to about0.93.

AmesAeronautical.Laboratory
NationalAdvisoryCommitteeforAeronautics

MoffettField,C!alif.,Dec.7,1954
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TABLEI.- GEOMETRICPROPERTIESOF THE MODEL

m
ABpectratio . -. . , .
Taperratio . . . . .
Section. . . . . . .
Area,sift.....
Meanaerodynamicchord,ft
Span,ft . . . . . .
Leading-edgesweepback,deg
lotted,trailing-edgeflaps
Chord,ft......
Area,fractionoftotalwing
Span,fractionofwingspan
ilerons
Chord,ft......
Area,fractionof totalwing
orizontaltail
Aspectratio . . . . .
Taperratio . . . . .
Sectio~. . . . . . .
Area,sqft . . . . .
span,ft . . . . .
Pivotline..... :’

. .

. .

. .

. .

. .

. .

. .

. .
area
. .

. .
area

. .

. .

. .

. .

. .

. .

.

.

.

.

.

.

.

.

.

.

.
●

✎

✌✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

. .

.

.

.

.

.

.
erticaltail (leadingandtrailingedges

fuselage-centerline)
Aspectratio
Taperratio
Section. .
Area,sq ft
span,ft .
Leading-edge
uselage

(geomeiric) . . . . .
. . . . . . . . .
.0. . . . . . .
. . . . . . . . .
. ..0 . . . . .
sweepback,deg . . . .

Finenessratio
Shortfuselage. . . . . . . .
Longfuselage. . . . . . . .

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
,
#
.

.

.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

extended

. . .
● ✎ ✎

✎ ✎ ✎

✎ ✎ ✎

✎ ✎ ✎

✎ ✎ ✎

. . .

. . .

.
●

✎

●

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

%0

.

.
●

.

.

.

.

.

.

.

.

.

.

.

.

.
●

✎

✎

✌

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

. . 3.00

. . 0

.

.

.

.

.

.

.

.

.

.

.

NACA0003.5-63
. 4.000
.
.
.

.

.

.

.

.

.

.

1.~40
3.463
53.13

0.292
0.111
0.584

0.208
0.067

4.00
0.33

NACA 0004-64
. . 0.876
. . 1.868
. . o.45cr

. . 1.5
0.16

R~cA*OO03.5-64
. . 1.067
. . 1.269
. . 54.0

. . 10.9

. . 12.0

.

.
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TABLEI..- GEOMJ31!RICPROPERTIESOF TEEMODEL- Concluded

?uselageContinued
BaseArea,sqft .0 . . . 9 **.. 0.1302
Coordinates(longtiseiag~):”

Distancefromnose, Radius,
in. in.
o 0
~.oo .8o
10.00 1.44
1~.oo 1.94
20.00 2.32
&.oo 2.60
30.00 2.79
35.00 2.90
40.00 2.97
4P.00 2-*99
51.25 3.00
57.75 ~“.oo
61.75 2.99
65.73 2.90
69.75 2.67
72.00 2.44

— .. ..- -. -- . -- — . . .-...Removablesectionrrom >L.k’>%0 >“[.”(>lncnesrrom nose.

TABLEII.-MOMENTCENTERSAND TAIL LENGTHS

t21rEIE-.-—

.

8

.

.

—

.

.



t

Figurel.-The BignconventionuBed in presentationof the data. All forceand moment
coefficients,and control-surfacedeflectionsshownare positive.
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—

-i
I

AAdditionalgeometricdataincluding
taUlengthsand momentcenters
are givenintablesIand II

t1~

.— .—
.

27””*

t Removablesection
8~6 f of fuselage

20.78 !

.

-

.— -

1 I

==::’~
Dimensionsin inchesunlessotherwisespecified

(a)Pertinentilimen8iog8. , ;

Figure2.- Geometryof themodeJ. ~



, t
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I

flap upper surface in this region is a

Y

circular arc with center 24 Inches
below chord plane.

30°

\ “ 50°.
w K-.

(b)Slotgeometry.

J?igure2.-Concluded.
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Figure3.-The

A-19462

(a) Frontview.

model,withthe slottedflapsdeflected40°,mountedin
the Ames 12-footpressurewindtunnel. — —
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A-19463
(b) Deta510f theslotted fkp~d aileron.

Figure3.-~oncluded.
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‘4 O 4 B 12 16 20 24 .[2 .08 .04 0 -.04-OS -,12 -,16 -.20
a, deg O .1 .2 .3 .4 .5 .6 .7 “ cm

CD

Figure4.- The effectof flapdeflectionon the aerodynemd.ccharacteristicsof thewing-
fuselagecombination;highwing;momentcenterat 0.415~;M= 0.25;R . 2.5x1(P.
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.

.

a, deg O .1 .2 .3 .4 .5 .6 .7
CD

cm

Figure~.- The effectof Reynoldsnumberon the aerodynamiccharacteristicsof the wLM-
flmelagecombinationwiththe slottedflapsdeflected40°;mid wing;momentcenterat
0.4T5E;M= O.m.
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Figure6.-The effectof flapdeflectionon the staticlongitudinalstabilitywhen thehorizontal k!

tailis in thewlng-chordplane;Xt/F= 1.500;it = OO;M= O.~; R = 2.5XL@. 5
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12

1.0

.8

CL .6

,4

2

0

-.2

.08 .04 0 -.04-.08-,12-.16~20
Cm

.

FQWW 7.- The variationof pitching-momentcoefficient
of’tailIncidencewhen thehorizontal.tailIs in the
R = 2.5x10e.

,

.08 .04 0 -!04 -.08 -12 -.16 -20
Cm

with l.tftcoefficientfor Oeveral.values
mug-chordplane;Zt/i!= 1.500;H = 0.25;

ru
I-J



●,deg
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a, deg

Figure8.-The variationof effectivedownwaahwithangleof attack;1# = 1.500.
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a, deg O .1 .2 .3 .4 JS .6 ,7
CD

(a) it/E = 1.460; Or .40°

cm

Figure9.-TheWf%, drag,and pitching-momentcharacteristicsfor several_valuesof tail inci-
dencewhen thehorizontaltallla 0.10b/2 belowthewing-chordplane;M = 0.2j;R . 2.5XI,0=.

E
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(b)Zt/Z=1.153;bf= 30°
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10

.8

,6

,4

,2

00481216 ”2024 0 2 4 6 8 10 12
0 ,1 ,2 .3 .4 .5 .6 .7 .8

a,deg
CD %f

Figure 10.- The effectof 40° of flapdeflectionon the liftand drag characteriaticafor the
balancedconditionwhenthe tail I.s 0.10b/2 belowthe wing-chordplaneand l.~~ behind
the momentcenter;M = O.~; R = 2.5KLOG.
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Ill
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%

Figure11.- The effectof 30° of flapdeflectionon the llftand dragchsxacterlstics
balancedconditionwhen the tall is 0.10b/2 belowthe wing-chordplaneand 1.1536
momentcenter;M = O.~; R = 2.5xl@.
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1.4

1.2

1.0
CL

.8

.6

.4

.2

0
-4 0 4 8 12 16 20 24 -.02 0 .02 -,04 0 .04

C@ .04 0 -.04-.06-.12-.16 -.02 0 .02
a,deg cm 9 C“ Cy

Figure12.-The efl’ectof asymmetricdeflectionof the aileronson the aerodynamiccharacter-
idxl.c~whenthe flapBare deflectedhOO;it . 0.2°;zt/(b/2)= -0.10;it/Z. l.~; M = 0.25;
R . 2.5xW.
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1.6

1.4

12

1.0
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CL

.6

.4

.2

0

a, deg .12 .06 .04 0 44 -.08 -m o .02
% Cy

cm c~

Fi@zre13.-The effect on the aerodynamicclmracteristi.ceof deflection of the hor~zontal tail
to provide lateral.control when the flaps are deflected 40°; zl/(b/2)= -0.10; tt/E = 1.b60;
M = 0.25; R = 2.5X1W.
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1.0
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n
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-.2

-.4
-4 0 4 8 12 16 20 24 for M 0.60

a, deg

(a) CL vs. u

FIgurelb.- The effectof smallsymmetricalaileronand flapdeflectionson the lift,drag,and
pitchingmcmentof thewing-fuselagecombination;mid wing;momentcenterat.0.3756;R = 2.5x10e,
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Figure14.-Continued.
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IKI I
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I I I
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1.0 for M= 0.60
CL

(c)L/D VS. ~

Figure14.- Concluded.
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a,deg .12 .08 .04 0 --.04 -,08 -.12 -la -20 -24

(a) M= 0.60

Figure15.-The M_ft and pltchlng-momentcharacteristicsulththe flapsdeflected
horizontaltallis in thew@-ch@ plane;lt/~= 1.500;R = 2-5fl@.
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FiguTe 15.- Continued.
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(c) M = 0.90

FUwe 15.-Continued.
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Figure 15.- Continued.
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Figure 16.- The effect of deflectingthe flaps 5° on the lift-drag
tionwith thehorizontal.tailin thewing-chordpl.me;1+

ratiofor the balanced
. 1.5w; R - 2.5XLO6.
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